and around Tiruchirappalli town. Uyyakondan channel is about 65.5 km long running through the heart of Tiruchirappalli as a tributary of river Cauvery. It originates from pettavaithalai and completing its course at Valavanthankottai (20 km east of Tiruchirappalli town). It flows across about 60 villages. The channel water is used for domestic and irrigation purposes and it irrigates 1311 hectares.
There is no proper management and planning for the disposal of municipal sewage at Tiruchirappalli. The city generates the organic and inorganic wastes of about 250-300 tonnes per day and the municipal corporation is dumping them in the Dump yard at Ariyamangalam. The typical sewage comprising of domestic and other wastewater are discharging directly into the channel without any proper treatment. The garbage dumping sites of Palakarai, Ariamangalam, Kattur, Thiruverumbur and Valavanthankottai are located around the bank of the Uyyakondan channel. Moreover the rainwater percolates through the dumping site, which decomposes the waste and liquid leachate thus produced, can easily enter into the watercourses or ground water. Hence the present investigation has been attempted to study the physico-chemical characteristics of the ground water at Tirchirappalli.
MATERIALS AND METHODS
The ground water samples were taken from the bore wells on either side of the bank of Uyyakondan channel [1A-5A, 1B-5B] of each station. Two other samples were collected nearly a kilometer away from the banks at all the stations [1C-5C, 1D-5D].
Sample Collection
The samples were collected in plastic cans. Prior to use, cans were cleaned thoroughly rinsing with distilled water. They were dried, cooled and labeled. For the estimation of DO, BOD and COD, well-sterilized BOD bottles were used. All necessary precautions were taken during sampling analysis and transportations of water samples to the laboratory.
The first part of the analysis includes the physico-chemical parameters such as , pH, electrical conductivity, total dissolved solids, total hardness, carbonate, bicarbonate, chloride, sodium, potassium, calcium, magnesium, nitrate, fluoride, sulphate, biochemical oxygen demand, chemical oxygen demand and dissolved oxygen 3 . Preservatives such as conc. HCl and conc. H 2 SO 4 were added to the samples used for COD.
The pH of the water sample was measured by a glass electrode and electrometer type pH meter (Elico-model L1-12T) after taking necessary precautions in sampling and standardization. Conductivity was measured using Digital Conductivity Meter (Elico-Model CM-180). 
RESULTS AND DISCUSSION

Electrical Conductivity
The mean EC values are within the range of 820 -2620 µmhocm -1 and 680 -5600 µmhocm -1 for the ground water samples in summer and rainy seasons respectively (Table 1 & 2) . The importance of EC is its measure of salinity, which greatly affects the taste and has a significant impact of the user acceptance of the water as potable 5 . Higher the ionisable solids greater will be the EC. The EC values are well above the permissible limit of WHO (600 µmhocm -1 ) for ground water samples. The ground water samples which are very near to the channel have maximum EC and that the values decrease for the samples collected far away from the channel. The EC values are high in summer except at station 2A for ground water samples and it EC values may be due to the increase in evaporation of water molecules.
Total Dissolved Solids
The mean TDS values are found within the range of 440 -3320 ppm and 450 -3655 ppm for ground water samples in summer and rainy seasons respectively (Table 1 & 2 ) .Most of the ground water samples show higher TDS values that are well above the permissible limit of WHO (500 ppm). The maximum TDS values are observed at stations 1A -10A and 1B -10B in summer and rainy seasons.
Total Hardness
The mean TH values are within the range of 300 -1600 ppm and 210 -1500 ppm for ground water samples in both summer and rainy seasons respectively (Table1 & 2). TH values exceed the desirable limit of WHO (300 ppm) in all the stations for ground water samples except at stations 1A-5A and 1B-5B in summer and rainy seasons. These stations are adjacent to the channel. At the same time low TH values are observed at stations 1C-5C and 1D-5D that are located far away from the channel. It clearly indicates that high value of TH of ground water near the channel is due to the impact of channel water containing solid wastes.
Alkalinity (Carbonate And Bicarbonate)
The carbonates are not detectable for ground and channel water samples in both seasons.
The mean values of bicarbonate are recorded within the range of 200 -500 ppm and 118 -606 ppm for ground water samples in summer and rainy seasons respectively (Table1 & 2).
Even though the carbonate alkalinity is absent, the total alkalinity is found which may be due to the accumulation of bicarbonates .The bicarbonate values are within the permissible limit of 8 (500 ppm) for most of the ground water.
Chloride
The mean values of chloride are found in the range of 180-1450 ppm and 97 -1418 ppm for ground water samples in summer and rainy seasons respectively (Table1 & 2).
The percolation of channel water and intrusion of sewage activities reduce the chloride level when the distance is increased. Thus the samples 1C-5C and 1D-5D have low chloride level. High value of chloride is recorded at station 2A in summer due to the increased rate of percolation of agricultural land water and domestic sewage.
Sodium
The mean values of sodium are within the range of 72-680 ppm and 39-683 ppm for ground water samples in summer and rainy seasons respectively (Table1 & 2).
The sodium values exceed the desirable limit of WHO (200 ppm) in most of the ground water samples. The ground water samples, which are very near to the channel have maximum sodium values than that for the samples collected far away from the channel.
Potassium
The mean values of potassium are recorded between the range of 10-42 ppm and 8-30 ppm for ground water samples in summer and rainy seasons respectively (Table 1 & 2) . The values of potassium exceed permissible limit of 12 ppm in most of the ground water samples in summer and rainy seasons. The values of potassium fluctuate in ground water samples stationwise.
Calcium and Magnesium
The 
Nitrate
The mean nitrate values are observed within the range of 18-230 ppm and 18-260 ppm for all ground water samples in summer and rainy seasons respectively (Table1 & 2). Nitrate values exceed the permissible limit of 45 ppm for most of the ground water samples. The ground water samples, which are nearer the channel, have maximum nitrate values and the values decrease for the samples collected far away from the channel.
Fluoride
The mean fluoride values are recorded within the range between 0.10-2.0 ppm and 0.05-2.30 ppm for ground water samples in summer and rainy seasons respectively (Table1 & 2).In the present study the values of fluoride are in the close range of permissible limit of WHO (1.0-1.5 ppm) for most of the ground water sample.
Sulphate
The mean values of sulphate are found in the range of 80-260 ppm and 39-480 ppm for ND -Non -detectable All the values are expressed in ppm except , pH and EC EC -µmhocm 
Biochemical Oxygen Demand (BOD)
The mean values of BOD are between the range of 14 -86 ppm and 6.0 -39 ppm for the ground water samples in summer and rainy seasons respectively (Table 1 & 
2).
In the present study, the values of BOD are found to exceed the permissible limit of WHO (5.0 ppm) for ground water samples in summer and rainy seasons. High values recorded in summer may be attributed to the maximum biological activity at elevated temperatures where as the lowest BOD in rainy season may indicate lower biological activity. There is an inverse relationship between DO and BOD 4, 7 .
Chemical Oxygen Demand (COD)
The mean COD values are within the range of 18-43 ppm and 8-26 ppm for ground water samples in summer and rainy seasons respectively (Table1 & 2). COD values exceed the permissible limit of 10 ppm in all the sampling stations for ground water, which indicate the pollution by biodegradable and chemically degradable organic matter.
Dissolved Oxygen (DO)
The mean values of DO are recorded within the range of 2.3-5.8 ppm and 2.9-6.0 ppm for all the ground water samples in summer and rainy seasons respectively (Table 1 & 2) . During the study period, the seasonal changes in oxygen content have been recorded. The general trend of changes in DO concentration in different seasons are directly or indirectly governed by fluctuations of temperature and BOD. Higher values of DO are recorded in rainy season, the period during which the water temperature was lowest.
CONCLUSION
From the present study it is concluded that most of the ground water samples near the channel are much polluted by the intrusion of channel water. The ground water samples are much polluted in the summer than rainy seasons. Some of the ground water samples that are far away from the channel are also polluted due to anthropogenic activity and the soil nature. Hence, the polluted materials should be avoided while letting them into the channel. Some strict and effective measurements are urgently needed for safe the quality of ground water on the bank of Uyyakondan channel of river Cauvery at Tiruchirappalli
